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1. Make sure students follow the EE Assessment Criteria.
Students should be shown the criteria, and all should clearly:

» state their research question (2 marks)

e give an introduction (2 marks)

e give a conclusion (2 marks)

» Make sure the formal elements of title page, table of contents, page
numbers, 4000 words max, bibliography etc are present (4 marks)

» Precede the essay with an abstract 300 words max (2 marks)

Thus 12 marks are possible without doing any maths if the basic rules are
followed.

2. Make sure definitions are fully explained. If a theoremis used
whose proofis too difficult, it should at least be explained by a
clear example. Students need to demonstrate that they fully
understand what they are doing.

e.g. in a good essay looking at non-isomorhic groups of small order:

1. Introduection

=rolp theary is eose o he rmos) absbract peris of Algrom. Gress theery Tarns s spoodic ruls wnden
4 conditices ol & growpe clasurs asscoabye, koraity, and urigues inverse, One of the properics i has is
That fod el h e gl BT, ther= i speciic number of ann-isorse ki BIegrs ]

Ewvti thauigh 8 & atraight forward bo fnd a few esamples of 3 groeg of ander n, i is not oy 1o fird thi
ol samon phic grosagd &< e sometimes fing that those ame Bomarahie 1o sach oiher. For ewxamphe
corsiccr T grosgn al sedwr 4, additive group of imtegers In miod 4 ased muolliplicelive grouo of solutions

| e can e bhat there 1S 3 mogp Tim, AN anines 15 addit ws nroup de ERe v Tl lcativs e n ]
1= * {2 —k =3 —F =i}, or simply the functic Fixpman ™y This shows that these teo groups

And again (same essay):

i fma-Direct Product
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T H and K ove sespeauns af 5 afinse @lements con be wriiten as @ waigue aonduc? af an sfement in &
and o clemend W K, and i iiey liave andy e ifeahby slament 1 cosaman, ien & s soveerplic to e
proekaer af H pnd X, W x £, fArmstrong 540

mal s

Wotice we hie the corcelition, = B = {ie o set of preducts ef eaery elements 0 H and K s GJ.

% heads us ta the conoeps of Normal Subgrows,

In fact, this became a very good essay (30ish) as the candidate found
an excellent way of listing all the non-isomorphic groups of groups of
order up to 15, but he would have scored higher had his explanations
been clearer. (Categories D to G likely to be 3 rather than 4)

3. Show the steps in the algebra. If steps are missed - has the
student taken this from a source (if so, it should be cited)? - does
the student really understand what is going on?

Lt e, v) be a amall displacemsent from equilibriom poinl (rfv a®), toen ), wied ass

represenled by
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@ m m h
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iy : . Mo :
- MY aller stmplificalion {13]

This is likely to lose marks in categories E and F

4. Encourage students to prove conjectures that can readily be
proved.
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approach, Inthe first case, the 2x2 matrix is inserted by all add integers (random ones).
_f7 =31

B=(gz )

IB1 = [ ) — |SZx-31}]

Bl = 1706 e
i trieg.-using ather different random odd
The rasutt af the 2xd determinant ks even. | hawg trieg-usng other differe

X . o s
ok I R T Lo = -
integers and their detarminants are sl even. s = 2
Tl 1,:;\- = e l'tr'bl'-- e e

If the second case, the 22 matldis i inserted by all even integers (random anes]. Mote that

even intagars are bold.
-2 10

ol Ir\ & 64}

1B = [{-2x54) = {220

18 = -20B

—_,

s
o -
The result of the =2 determinant is ewan. | haxr_E tried using other different random aven

integers and thair determinants are still even. P "y

This really does suggest a lack of real understanding and if this were
typical of the whole essay (it was) categories D to G would be quite low.

5. Make sure students take opportunities to do the Maths rather
than just talk about it.
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A much faster sequence than the one oaested by 27 ard 0o which only one odd number is yiclded,

excepling 1. |
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! LY
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| W, S A e {
o ol e , B po I,
o Wl 1 "!. .
& = . .-'l
;:-\._ l'_,-..' '\-\. [ et .

This candidate decided to investigate the Collatz conjecture in hexadecimal
(and binary) - both pointless, didn't explain his terms, didn't show what he
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claimed and never really got to grips with the problem. It scored low,
particularly on categories C to G and K.

6. Don'tallow the essay to quote results - actually do some Maths!

il F:
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This essay on series didn't actually do any maths, it just talked about it
and quoted results, even though some of them aren't difficult to prove,

e.g. the sum above does converge to 2 and is an infinite GP. This on
scored poorly, it wasn't well planned and the candidate did no mathematics

at all, fortunately it was well presented and the abstract and conclusion
were good. It didn't score well elsewhere.

7. In a statistical project, start with the raw data (put in the
appendix if too big) and decide on summary statistics, charts,
possible distributions and tests based on a consideration of that

data.
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Shoet-ienm memory capacity is measured by cach subject’s raw score. The raw scores

sollected from this experiment are summarised and presentesd in the table below:

Table 1: Summary of Subject Raw Scores

Statistic No musie et
Measures of < f';i S ik
central fendency A 7
Mode 117.0 et T
Median 111.5 T A
Mean, ¥ 1105 ST
Meayures of spread ‘_ &
Variance, i° 74988 Wt .
Standard deviation, 5 8,573 i
15t Quartile, O, 104.0 y e AV ny
3rd Quartile, 117.0 : e
Interquartile Range, IQR 12.0 e o

-l 2

After heing grouped into classes, the data is presented in the form of n frequency {';f* Wi

graph:

We didn't get to see the raw data, or what test was actually carried out, so
E, F, G particularly might suffer. The candidate didn't make clear what he

e VT \

U

"V ngel &

-

was doing. Its worth remembering that a student could do a Statistics

essay as a Maths EE and could get the data from any source, so an interest
in music (in this case) or sport, politics - anything - can generate data for a
Statistical Maths EE. They don't always score highly - tend to be rather
repetitive - but if point 1 above is remembered, it is still possible to get a

good grade on something that a candidate is often really interested in.

Paul Jackson

Island School, Hong Kong

March 2010
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